Impact of a fishing moratorium on a tuna pole-and-line fishery in eastern Indonesia by Khan A et al.
Page 1 of 15 
 
 
Impact of a fishing moratorium on a tuna pole-and-line fishery in eastern Indonesia 
 
Alexander M. A. Khan1&2*, Tim S. Gray3, Aileen C. Mill2 and Nicholas V. C. Polunin2 
 
1Faculty of Marine Sciences and Fisheries, Padjadjaran University, Jalan Raya Bandung – 
Sumedang km 21, Jatinangor – Bandung 45363 Indonesia 
2School of Natural & Environmental Sciences, Newcastle University, NE1 7RU, United 
Kingdom 
3School of Geography, Politics & Sociology, Newcastle University, NE1 7RU, United 
Kingdom 
 
Abstract 
Indonesia’s fisheries sector is contributing significantly to the strategy of national sustainable 
development, not least because regulations have been developed by the government to 
manage and maintain its tuna resources. One of these regulations was a moratorium 
established on fishing licences for foreign and ex-foreign fishing vessels in the Indonesian 
fisheries management area from 3rd November 2014 to 31st October 2015, the rationale 
being to reduce illegal, unreported and unregulated fishing activities. Since the impact of this 
moratorium on small-scale coastal tuna fisheries has not yet been investigated, this research 
aimed to explore any short-term effects on pole-and-line tuna production by analysis of data 
on tuna landings and fishers’ perceptions in selected sites in eastern Indonesia. The 
landings of the pole-and-line tuna fishery decreased during the moratorium in Larantuka but 
no impact was found in Pulau Bacan or Sorong. However, the vast majority of fishers 
perceived that the moratorium had benefited their catch rates. The verdict on the effect of 
the moratorium on foreign and ex-foreign fishing vessels on the pole-and-line fishery in 
Indonesia is therefore moot, although it is conceivable that the main effect was to 
demonstrate engagement of the government with the international importance of this fishery. 
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1. Introduction 
The global catch of tuna has begun to stagnate, and the stocks of the most popular 
species are now either fully exploited or well below historical levels [1-3]. This stock 
depletion has been caused by several factors, including excessive fishing efforts by illegal, 
unreported and unregulated (IUU) vessels [4], by-catch from industrial-scale fisheries, 
ecosystem degradation, climate change, marine pollution, and destructive fishing practices 
[5]. The tuna fisheries resources can no longer sustain the rapid and often uncontrolled 
increases in exploitation and development that took place in the past [6]. For example, in the 
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Indian Ocean since 2006 there has been a decline in the long-line tuna catch because there 
is no proper management regulation aimed at sustaining the stocks [7]. Moreover, this 
decline of tuna stocks is having a serious social and economic impact in many fisheries-
dependent regions around the world [8], including Indonesia. Several countries have 
established targets to tackle their national overcapacity of fishing fleets, and have imposed 
restrictions on larger vessels or gear types [9]. Indonesia faces a serious challenge from IUU 
fisheries practices. 
Sustaining and maximising Indonesia’s income from tuna fisheries is particularly 
crucial because tuna are high-value commodities [10], and play a critical economic role in 
coastal and small island areas [11]. Indonesia has a significant role in the global tuna 
fisheries sector, given that its average annual production of tuna in 2005 – 2012 was 1.035 
million tonnes. This is more than 16% of global tuna production and contributed 
approximately 20% of total production by national capture fisheries [12], making Indonesia 
the largest tuna exporter in the world [13]. Two significant problems have hampered efforts 
by island nations such as Indonesia in managing their Exclusive Economic Zones (EEZs): 
first, the lack of co-operation of distant water fishing nations (DWFNs), who perform more 
than 90% of the fishing effort within the EEZs located in the region; and second, the 
pressure on island governments from DWFNs not to impose conditions of access [14]. As a 
result, Indonesia’s tuna resources are under threat, with the majority of tuna species, 
including southern bluefin (Thunnus maccoyii), yellowfin (Thunnus albacares), bigeye 
(Thunnus obesus), and albacore (Thunnus alalunga) completely or heavily exploited, and 
only skipjack tuna (Katsuwonus pelamis) still at a moderate level of exploitation [9, 13].  As 
reported by Sunoko and Huang [13], 90% of tuna in Indonesian waters is caught by small-
scale fishing fleets, using pole-and-line, long-line, purse seine, trolling line and hand-line, but 
the biggest threat comes from large-scale, industrial fishing vessels, which the moratorium 
was designed to combat.   
A moratorium is a top-down policy measure, intended to discontinue a form of conduct 
which is currently practised. The standard definition of a moratorium is ‘a temporary 
prohibition on some behaviour, ostensibly imposed in order to allow further investigation to 
take place before a resumption of that behaviour can be considered’ [15]. The difference 
between a moratorium and a ban is that a moratorium is temporary, whereas a ban is 
permanent, so a fisheries moratorium on industrial fishing would not end over-fishing, but it 
could assist threatened fish stocks to recover by temporarily reducing fishing effort. 
Additionally, it will provide an opportunity to evaluate the status of marine resources [16]. 
The estimated loss incurred by its fisheries industry from IUU fishing practices in 
Indonesia exceeds US$ 1 billion per year [17]. Tamindael [18] claimed that “Indonesia 
remains committed to completely eradicating IUU fishing activities” by controlling over-fishing 
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through the moratorium. The moratorium regulations issued by ministerial decree were also 
designed to assist Indonesia to meet the requirements of international fisheries agreements 
that it has signed up to [19]. In October 2014, Indonesia committed to fighting against illegal, 
unreported and unregulated (IUU) fishing practices [18], and the Minister of Marine Affairs 
and Fisheries, Susi Pudjiastuti, proposed a fishing moratorium [20]. On 3 November 2014 
and 23 April 2015, the Minister issued successive ministerial decrees (No. 56/Permen-
KP/2014, No. 10/Permen-KP/2015) declaring a moratorium on fishing licences for fishing 
vessels built overseas [21]. Each decree lasted six months, so the total duration of the 
moratorium was 12 months, from November 2014 to 31 October 2015, after which it was not 
renewed. The rationale for the moratorium’s extension for a second six-month period was to 
enable the completion of the evaluation process on foreign and ex-foreign fishing vessels in 
operation (Budy Wiryawan, personal communication, 12 May 2015).  
This paper aims to assess the impact of the moratorium on the small-scale fisheries in 
Sorong, Ternate, Pulau Bacan and Larantuka in eastern Indonesia. The principal question 
addressed is how the government moratorium on foreign and ex-foreign fishing vessel 
licences during 2014-2015 affected the pole-and-line tuna fisheries. It attempts to answer 
this question by comparing the pattern of monthly tuna landings prior to the moratorium with 
12-month landings during the moratorium, and by investigating pole-and-line fishers’ 
perceptions of the moratorium’s impact on their fishing. The landings data are those derived 
from government and company statistics, and the perceptions data are derived from 
interviews with fishers and others with knowledge of the fisheries involved. The research 
uses both quantitative and qualitative data to address the following questions: Were there 
any differences between pole-and-line tuna landings before and during the moratorium? Did 
fishers perceive that their fishing effort during the moratorium changed relative to that before 
the moratorium?  
2. Methods 
2.1 Study sites 
Sorong City, located in West Papua Province (Fig.1) is a coastal city dependent on 
marine resources. Landings data and interviews with pole-and-line fishers were collected 
and conducted at tuna canning and frozen processing companies. Skipjack and yellowfin 
tuna are processed at the tuna canning company and supplied from tuna pole-and-line 
fishing fleets under a fishers-private partnership system. Ternate city is located in Maluku 
Utara Province (Fig. 1) next to Pulau Bacan. Most of the tuna pole-and-line fishers consider 
Ternate as their landing base, though some of the fishers move to Pulau Bacan on a 
seasonal basis with the intention of landing their catches there. No landings data were 
available from the fisheries authority in Ternate, but the researcher arranged for 20 fishers to 
participate in the survey. Pulau Bacan (Halmahera Selatan Regency, Maluku Utara 
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Province) is Indonesia’s most active skipjack tuna fishing area because the productive 
Halmahera Eddy flows through it [22]. Pulau Bacan does not have a tuna processing 
company, although there is a small tuna trader known as Dibo-dibo who operates out of the 
landing site located in the area. Dibo-dibo occasionally provides logistics for pole-and-line 
fishing operations, such as fuel, live-bait, snacks and beverages for crews (Fig. 1). 
Larantuka is located in Flores Timur Regency, Nusa Tenggara Timur Province and has two 
adjacent small islands, Solor and Adonara. It has four tuna processing companies under a 
fishers-private partnership system. The companies provide fishing logistics and support, 
including fuel, lump sums and live-bait. There are no canning industry operators in this area 
and frozen tuna is the primary processing activity (Fig. 1). 
 
 
Fig. 1 Diagrammatic map showing location of research sites. 
2.2 Sources of data 
2.2.1 Production data 
The tuna production data were gathered from landing site managers, government 
fishery offices and tuna processing companies in Sorong, Pulau Bacan and Larantuka. 
Production data collection in most landing sites are divided into different tuna species as 
each fishing gear is specific to particular species [23, 24]. For example, the pole-and-line 
fishing gear mainly targets skipjack and yellowfin [25-27]. However, at several landing sites 
the recorders do not specify the species in the production data. Accordingly, in this study, 
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the landings data do not differentiate between species of tuna. Moreover, monthly landings 
data collected from the field survey were not available in the same format or for all years for 
each location, because the collection system was not the same in every place e.g. private 
company or government sources (Table 1).  
Table 1.   
Landings data used in the analysis. 
Location Year range used Data source 
Sorong 2012 – 2015 Private companies in Sorong 
Pulau Bacan 2007 – 2015 Government port landing authority in Pulau Bacan 
Larantuka 2010 – 2015 Government port landing authority in Larantuka and 
  Private company in Larantuka 
 
2.2.2 Questionnaires 
Information concerning fishers’ perceptions of the moratorium was gathered directly 
from fishers based on prepared questionnaires comprising open-ended and closed 
questions [28]. The target populations for the questionnaires were tuna fishers (captains and 
crews) and live-bait fishers (captains and crews). Part of the questionnaire focused on 
fisher’s perceptions of their fishing experience prior to and during the moratorium. The field 
survey was conducted by the researcher with additional support from two or three field 
assistants in each location, who were inducted into the research and received training 
related to conducting the field survey [29]. To maximise the use of time, the research 
questionnaire was translated into Bahasa Indonesia (the Indonesian national language) and 
the responses from respondents were subsequently translated back into English for 
analysis. Initial contact with several fishers was made through introductions by company 
staff, fishery office staff, landing site staff and fishers’ group leaders. Further respondents 
were contacted by means of the snowball method, whereby participants suggested potential 
participants [28], or by visiting fishers at the landing site [30]. Captains were targeted 
because they were most likely to make decisions concerning fishing activity. The survey 
questionnaires were designed to obtain data about respondents’ demographics, fishing 
vessels, fishing gears, fishing grounds, catches, fisheries management and their fishing 
experience before and during the moratorium. 
 
2.3 Data analysis 
To determine if the moratorium influenced the tuna landings we analysed the 
available monthly landings time series data from each of the three areas using wavelet 
analysis and harmonic general least squares models (GLS). Wavelet analysis (R package 
WavletCo) [31]  was used to identify the periodicity in landings and guide the selection of the 
appropriate harmonic period for the GLS analyses. Monthly catch data were log transformed 
prior to analysis and a categorical variable was used to account for the moratorium period 
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(0/1) in the GLS model. Analysis was undertaken in R [32] using the package nlme [33]. 
Fishers’ perceptions comparing fishing effort between locations were analysed using 
Pearson Chi-square tests. 
 
3 Results 
On 3rd November 2014 [34], there were 1,132 foreign and ex-foreign fishing vessels 
operating in Indonesian waters (both territorial and EEZ), whereas after the moratorium (24 
December 2014), there were only 666 foreign and ex-foreign fishing vessels in operation – a 
decline of 42% [34]. A retired high-level policy maker in Indonesia said that: “At this moment, 
the moratorium for foreign and ex-foreign vessel regulation effectiveness has yet to be 
studied …” (key informant (KI)-03, 28 July 2015). The moratorium was strictly enforced, 
according to the KI who stated that “The moratorium on foreign and ex-foreign fishing 
vessels was implemented relatively effectively in Indonesia due to strict enforcement by the 
government during the implementation periods” (KI-03, interview, 28 July 2015). 
 
3.1 Tuna landings data 
The landings trends varied between the sites, Larantuka had the largest catches but 
these showed a slight decline through time whereas landings in Pulau Bacan increased 
steadily with time (Figure 2). Annual tuna landings in Sorong had more variable landings with 
an increased stability in seasonal trends with time. The time series of catch data suggested 
significant seasonality, reflecting the lower catches between July and August and peaks in 
March and November observed at all three sites (Figure 2). The wavelet analysis 
demonstrated significant periodicity to the catch data of 5.9 and 6.1 months for Larantuka 
and Sorong respectively (Figure 3) subsequently supported with a significant harmonic GLS 
regression for both sites (Larantuka; cos t = 2.57, p = 0.012; sin t = -5.45, p < 0.001 and 
Sorong; cos t = -4.34, p = 0.0001; sin t = -1.78, p = 0.08).  No significant periodicity was 
detected at Pulau Bacan (cos t = -0.89, p = 0.372; sin t = 0.71, p = 0.477). We found slight 
evidence of a decrease in landings during the moratorium period at Larantuka (mean 
monthly production during moratorium: 164,479 kg ± 120,181 s.d. compared to mean 
monthly production prior to moratorium: 284,739 kg ± 198,321 s.d.; GLS, t = -1.79; p = 
0.078) but no impact was detected at Pulau Bacan (GLS, t = 0.37; p = 0.712) or Sorong 
(GLS, t = 0.13, p = 0.896).  
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Fig. 2 Monthly production data from a) Sorong, b) Pulau Bacan and c) Larantuka, differing durations 
of data were available for each location and the moratorium period is highlighted in dark grey. 
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Fig. 3 Wavelet heatplots of periodicity of catches from a) Sorong, b) Pulau Bacan and c) Larantuka. 
The red areas indicate the period (y axis) at which periodicity is detected. 
 
3.2 Fishers’ perceptions of moratorium effect on fishing efforts 
3.2.1 Respondents’ characteristics 
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Of the 809 respondents who participated in the questionnaire survey, 655 were tuna 
fishers and 154 were live-bait fishers from four landing sites. Up to 17% of fishers who 
participated in the survey were captains, while the remainder were crew members. 
Approximately 584 were tuna pole-and-line fishers (considered to be small-scale) whilst 55% 
were floating lift net live-bait fishers (Table 2).  
Table 2.  
Respondent and fishing fleet characteristics by site 
Respondents’ characteristics Site  
Sorong Ternate Bacan Larantuka 
Tuna fishers  202 20 235 198 
Handline fishers 71 0 0 0 
Pole and line fishers 131 20 235 198 
Mean age (year) 33 41 30 31 
Mean fishing experience (year) 12 18 10 10 
Mean engine power (PK) 200 200 223 141 
Mean vessel capacity (GT) 49 20 30 17 
Mean crew number 16 19 18 13 
% tuna fishers own vessel  35 0 24 0 
% tuna fishers rent vessel 65 100 75 100 
% tuna fishers as captain 17 5 6 12 
% tuna fishers as crew 83 95 94 88 
 
Live-bait fishers 5 37 80 32 
Liftnet 0 37 0 32 
Floating liftnet 5 0 80 0 
Mean age (year) 31 27 29 28 
Mean fishing experience (year) 11 7 9 7 
Mean engine power (PK) 40 28 0 26 
Mean crew number 6 4 5 5 
% live-bait fishers own vessel  20 8 10 25 
% live-bait fishers rent vessel 80 92 90 75 
% live-bait fishers as captain 40 19 17.5 15.6 
% live-bait fishers as crew 60 81 82.5 84.4 
 
3.2.2 Fishers’ perceptions of changes 
Most fishers for both tuna and live-bait agreed that their fishing effort had changed in 
comparison with the last five years (Table 3): 632 tuna fishers (96.5%) and 143 of live-bait 
fishers (92.9%) reported change, whereas 23 tuna fishers (3.5%) and 11 (7.1%) live-bait 
fishers stated that there was no change in their fishing effort. An association was found 
between fishing effort changes and location for both tuna (2 = 12.6, p < 0.05) and live-bait 
fishers (2 = 45.16, p < 0.05). 
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Table 3.  
Participants’ responses to the question: ‘With regards to all the research sites, in comparison with the 
last five years, has your fishing effort changed?’. Total fisher data from: Kota Sorong fishery and 
marine annual report 2014 (Sorong), Kota Ternate fishery and marine annual report 2012 (Ternate), 
Kabupaten Halmahera Selatan fishery and marine annual report 2015 (Pulau Bacan), Kabupaten 
Flores Timur fishery and marine annual report 2014 (Larantuka) 
Location Participant’s responses Total 
fishers Tuna fishers Live-bait fishers 
Yes No Total Yes No Total 
n % n % n % n % 
Sorong 193 96 9 4 202 5 100 0 0 5 5,324 
Ternate 20 100 0 0 20 37 100 0 0 37 2,610 
Pulau Bacan 221 94 14 6 235 80 100 0 0 80 6,673 
Larantuka 198 100 0 0 198 21 66 11 34 32 6,800 
Total 632 96.5% 23 3.5% 655 143 92.9% 11 7.1% 154 21,074 
 
The tuna and live-bait fishers mentioned several factors affecting how their fishing 
effort had changed over the past five years (Table 4). The factor selected by most tuna 
fishers (383 or 47%) and also 77 (9.8%) live-bait fishers was the total number of gears 
operating, while the second factor was the seasonal weather for 164 (21%) tuna fishers and 
42 (5%) live-bait fishers. Lesser factors cited included blast fishing (15 tuna fishers (3%)) and 
35 live-bait fishers (4%)). There was an association between factors perceived to influence 
effort and site for both tuna (2= 195.5, p<0.05) and live-bait fishers (2= 44.7, p<0.05).  
Table 4.  
Participants’ responses to the question: ‘‘In what way has your fishing effort changed?’. 
Fishers’ responses Locations Total 
responses Sorong Ternate Pulau Bacan Larantuka 
n % n % n % n % n % 
Tuna fishers          
Total gear operating 148 72 20 35 102 33 113 49 383 47 
Seasonal weather 38 18 0 0 54 17 72 31 164 21 
Destructive fishing practices 2 1 0 0 0 0 13 6 15 2 
Decline in tuna production 12 6 0 0 51 16 0 0 63 8 
FAD availability 0 0 0 0 28 9 0 0 28 3 
Live-bait availability  2 1 0 0 0 0 0 0 2 0.2 
Live-bait fishers          
Total gear operating 0 0 11 19 45 14 21 9 77 9.8 
Seasonal weather 5 2 6 11 20 6 11 5 42 5 
Destructive fishing practices 0 0 20 35 15 5 0 0 35 4 
Total 207 100 57 100 315 100 230 100 809 100 
 
Several fishers spoke of the positive effect of the moratorium on their fishing effort.  
One hand-line fisher, for example, commented: “… purse seine fishing vessels made our 
catches decline but since the moratorium policy has been implemented those fishing gears 
do not operate anymore within our fishing ground and our own fishing effort and production 
have increased” (KI-24, 09 August 2015). A pole-and-line fisher in Sorong stated: “As a 
small-scale pole-and-line fisher, I am glad and happy with the moratorium policy that banned 
the large-industrial scale fishing vessel operations, such as purse-seines in this area. The 
moratorium policy has increased our production relatively, I feel secure and it reduces 
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competition on fishing grounds between those two fishing methods. From my own 
experience, before the moratorium, I usually only got on average between 3 to 5 tonnes per 
fishing trip but since the moratorium policy was issued, I can get between 5 to 10 tonnes per 
fishing trip” (KI-01, 06 August 2015).  
 
4. Discussion  
The moratorium on fishing licences targeted foreign and ex-foreign fishing vessels built 
overseas, which were operating in Indonesia’s traditional fishing grounds. The moratorium 
period was initially for six months and subsequently extended for another six months. This 
paper has for the first time investigated the potential impact of the moratorium on foreign and 
ex-foreign fishing vessels on tuna pole-and-line fisheries in eastern Indonesia using tuna 
production and fishers’ perception data.  
This research acknowledges some reservations about the data available; for example 
the data reported by companies may have been misreported, and the accuracy and validity 
of government production data are debatable [35]. The different sources of landings data 
from each location (Table 1) made comparisons between years challenging. Landings data 
play a significant role in fisheries management, but most published landings data may result 
in underestimates [36] and can lead to misinterpretation of landings trends. Moreover, 
comparing one year’s data during the moratorium with data before the moratorium is 
problematic, because there may be a sampling effect, in that the data do not reveal the 
impact of the moratorium so much as the impact of other drivers, such as seasonal 
conditions and IUU practices and others. Nevertheless, this research provides a valuable 
snapshot of the tuna landing conditions before and a year during the moratorium.      
The pole-and-line tuna landings for Sorong in 2014 and 2015 showed a potential 
moratorium effect from reducing the numbers of industrial fishing vessels operating, 
diminishing IUU practices [34] and increase the abundances of tuna accessible to the 
remaining fishers. Government landings data on small-scale fishing ports in Indonesia show 
that landings volumes of all target species doubled in the three months after the moratorium 
was issued: landings in September 2014 were 7.3 Mt, whereas landings in December 2014 
were 14.6 Mt [34]. Furthermore, at Pulau Bacan and in Larantuka, pole-and-line tuna 
landings declined between 2014 and 2015, although in Larantuka landings had already been 
declining since 2010. So there was no consistent positive effect of the moratorium revealed 
by the landings data available. At the same time, Cabral et al [37] have just shown that 
foreign and ex-foreign vessel fishing effort declined due to the moratorium while the local 
fishing effort  tended to increase. The one-year period may not have been sufficient to show 
any improvement in tuna landings in Indonesia.   
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However, the perceptions of the large numbers of fishers who were interviewed in this 
study show a more consistent positive effect of the moratorium. It is unclear why there were 
differences in before-during landings trends among ports in eastern Indonesia, or what can 
explain the contrary indications from the fisher’s perceptions. At this time there is no 
evidence that any other assessment of effects of this Indonesian moratorium will be made 
and there are no other data to test it.  
 
5. Conclusion 
The data on the eastern Indonesian pole-and-line tuna fisheries suggest a mixed 
effect with regards to 12 months during the moratorium when compared with previous 
landings trends. The moratorium might not have helped to increase pole-and-line tuna 
landings in Sorong or Pulau Bacan, while in Larantuka landings declined. Yet, fishers’ 
perceptions were that their catches had benefited. It is possible that the moratorium has had 
an impact in other ways, for example, by demonstrating the government’s commitment to 
fisheries regulation in this internationally important fishery. It is possible that the moratorium 
might be reapplied in future.  
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